Abstract. It is shown that the unit ball in C n is the only complex manifold that can universally cover both Stein and non-Stein strictly pseudoconvex domains.
In this note we use methods from [5] to show that the unit ball in C n is the only simply connected complex manifold that can cover both Stein and non-Stein strictly pseudoconvex domains.
Here a strictly pseudoconvex domain is a relatively compact domain in a complex manifold such that its boundary admits a C 2 -smooth strictly plurisubharmonic defining function.
Theorem. Let Y be the universal cover of a Stein strictly pseudoconvex domain. Suppose that Y is not biholomorphic to the ball. Then any manifold covered by Y does not contain compact complex analytic subsets of positive dimension. In particular, any other strictly pseudoconvex domain covered by Y is Stein.
Examples of strictly pseudoconvex domains covered by the ball in C 2 which contain compact complex curves (and hence are not Stein) may be found in [2] . It is well-known that the ball covers compact complex manifolds as well.
Recall also from [4, 5] that a Stein strictly pseudoconvex domain is covered by the unit ball if and only if its boundary is everywhere locally CR-diffeomorphic to the unit sphere.
The theorem will follow immediately from the two lemmas below. Remark 2. The assumptions of the lemma are satisfied if D is (an unramified domain over) a Stein manifold. However, there exist examples of complex manifolds with strictly plurisubharmonic functions but no non-constant holomorphic functions [3] . Proof. Suppose that π(A) is contained in a compact subset of D. Then there exists a sequence of points x n = π(y n ) such that x n → x ∈ D, y n ∈ A, and
Choose a convex coordinate neighbourhood U x and a strictly plurisubharmonic function ϕ on U such that ϕ(x) = ϕ(x) and ϕ(ξ) < ϕ(x) − ε for all ξ ∈ ∂U ∩ {ϕ < ϕ(x)} for some ε > 0, see Fig. 1 . Figure 1 . Impossible analytic sets A n .
For each n 1, there is a local inverse ψ n to π defined on U so that ψ n (x n ) = y n . Set A n := ψ −1 n (A). This is a complex analytic subset of U with boundary in ∂U and ϕ| An ≤ ϕ(x) by the choice of x. Thus, ϕ| ∂An < ϕ(x) − ε for all n by construction, whereas ϕ(x n ) → ϕ(x) as n → ∞. This contradicts the maximum principle for plurisubharmonic functions on complex analytic sets (see e.g. [1, §6.3]), which proves the lemma. , which is an extension of the well-known Wong-Rosay theorem [6, 7] to universal coverings of strictly pseudoconvex domains in complex manifolds.
